Message

From: Susan Schow [schow29@comcast.net]

Sent: 1/15/2018 6:39:08 PM

To: ona.papageorgiou@dec.ny.gov

CC: 'Lacey, Pam' [PLacey@aga.org]; matt.harrison@aecom.com; 'David Lyon' [dlyon@edf.org]; Beeler, Cindy
[Beeler.Cindy@epa.gov]; timakirataylor@live.com [timothya.taylor@state.co.us]; 'Dorman, Lisa' [ldorman@pa.gov]

Subject: Methane: Appendices 1.5.2 re Non-Normal Distribution of Emissions: Super Emitters

Attachments: ITRC_Methane_ Appendices_1 8 2018 (3) Lacey 1.5.2 Non Normal Distribution.docx

importance: High

Hi all,

| believe the Appendix section with the summary of methane studies and discussion of super emitters in 1.5.2 is actually
from the original Characterization section moved into the Appendix so am copying Ona Papageorgiou, Section Lead, and
Cindy Beeler.

Ona,

I am happy incorporate Pam’s new edits and new text as seen in attachment and below into your section And David
Lvyon and Matt Harrison both confirm). Please let me know if you or Cindy have any reservations or comments. | will
make changes to the newest version of the Characterization Appendix (given to me on Jan 9") if you approve. Let me
know.

Thanks to alll
Susan

Susan Schow, MPH

ITRC Methane Team - Program Advisor
Schow 28 @ romeast.net

207-841-0534

From: Lacey, Pam [mailto:PLacey@aga.org]

Sent: Friday, January 12, 2018 10:00 AM

To: Harrison, Matt <matt.harrison@aecom.com>; David Lyon <dlyon@edf.org>; Susan Schow <schow29@comcast.net>
Subject: Re: Methane Team: Punch List - one additional requested change - Appendices 1.5.2 re Non-Normal
Distribution of Emissions: Super Emitters

Thanks Matt!

-------- Original message ----—----

From: "Harrison, Matt" <matt.harrison@aecom.com>

Date: 1/12/18 9:52 AM (GMT-05:00)

To: David Lyon <dlyvon@edf.org>, "Lacey, Pam" <Placeyiaga.org>, Susan Schow <schowZ8@comomstnet>
Subject: RE: Methane Team: Punch List - one additional requested change - Appendices 1.5.2 re Non-Normal
Distribution of Emissions: Super Emitters

also agree with Pam’s suggested changes.

Matt

From: David Lyon [mailiodbonded! org]
Sent: Friday, January 12, 2018 7:36 AM
To: Lacey, Pam; Susan Schow
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Cc: Harrison, Matt
Subject: RE: Methane Team: Punch List - one additional requested change - Appendices 1.5.2 re Non-Normal
Distribution of Emissions: Super Emitters

P fine with Pam’s changes on pages 41 — 42, Schweitzke is an important paper — there are additional Fayetteville
campaign papers that would also be good to reference in future versions.

David

From: Lacey, Pam [mailin: Placev@aga.org]

Sent: Thursday, January 11, 2018 9:49 PM

To: Susan Schow

Cc: David Lyon; Harrison, Matt

Subject: RE: Methane Team: Punch List - one additional requested change - Appendices 1.5.2 re Non-Normal
Distribution of Emissions: Super Emitters

Importance: High

Susan ~ know this is late, but | just saw that David Lyor's summary of methane studies and discussion of super emitters
in 1.5.2 of the Appendices document does not reflect the recent results of Stefan Schweitzke's lune 2018 top down
aerial study in the Fayetteville Shale Basin. | was hoping we would have the final basin top down-bottom-up
reconciliation paper available by now, but it is not vet published. Still, we can at least reflect the learnings from Stefan’s
paper. And | hope there will be an opportunity to update this section once the Fayetteville basin reconciliation paper is
available. | am copying David and Matt Harrison since they are the most likely to care about this section. | attached a
track change but here is the section with my proposed revisions:

1.1.1 Non-Normal Distribution of Emissions: Super Emitters

A large and growing set of studies across the oil and gas supply chain shows that in any given source category, a small
number of sources contribute a majority of the emissions. As a result, it has been argued that the official inventories
described previously may underestimate the total volume of methane being emitted, and central estimates of emission
rates (i.e. emission factors) may not capture the impact of the “fat tail” of skewed emissions distributions. However,
more recently, a ground breaking study in the Fayetteville Basin showed that at least in that basin, the higher
atmospheric emissions measured at mid-day by aircraft reflected the timing of higher emissions from manual liquids
unloadings taking place at the time of the overflights. (Schweitzke 2018).

Unusually high emitters, commonly called “super-emitters”, are infrequent. However, the impact of these few super-
emitters on total emissions volume is disproportionately large. Across a variety of processes, operators, and regions, a
small percentage of sites has been shown to account for a majority of emissions.

Emissions inventories are developed through extrapolating measurements made directly at emission sources to larger
populations. The difficulty with this approach is obtaining a representative sample; extreme values can strongly
influence average emissions, and very large statistically valid sample sizes are required to ensure these high emitters are
sufficiently characterized. Table 1 below summarizes studies that discuss the discrepancies between atmospheric (top-
down) measurements of methane emissions and bottom-up measurements; the former are typically much larger than
the latter.

[ had no changes for the paragraph summarizing the Brandt study]

Thanks for considering. - Pam

Pamela A, Lacey | Chief Regulatory Counsel
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American Gas Association
400 N, Capitol St., NW | Washington, DC | 20001
P 202-824-7340 | M 202-809-6565 | F: 202-824-9190 | placey@aga.org

The American Gas Association represents more than 200 local energy compandes committed to the safe and reliable delivery of clean
natural gas to more than 70 million customers throughout the nation,

From: Susan Schow [miailioschow2 38 comeash.net]

Sent: Thursday, January 11, 2018 4:41 PM

To: 'Dorman, Lisa' <ldorman@pa.zov>; cesar.alforo@bses gov: voariel@®bluefield co; Latkirnson®@hluelield.co;
dhacon@®utah.sov: barbervandrea@lenasov; beelercingdy@epa gov; 'Bhatt, Naishadh' <nghhatt®oa.gov>;
ibinder@®burnsmed.com; dburse@environcoro.coms annah butlsr@usace army.mib Lindsay. Campbell@aer ca;
neerar@ndes. oy chattonsdhvay.sandip®@enasoy ance.echristensen®@iplnasa gov; schristensen@burnsmod.oom,
colavin@ida.org icollins3@misoy cramer@ade siate. arus: bdeering@eesonline.com; sleve@kalrosasrospace. com,
dewees. iasonfiena. gov; dondsoura®@eov.be.ca; roona.sanapathv@canadaca; agh@azden. poy;
nathanielgorence@hodoegoy; maitharrison@eecom.com thezland®@methanealiance.cy; lomhermner@arb.ca.goy;
kaviie holland@alaska gov; geoliimi@amailcom; lames Ligrreltfiwy sov; vaominiin@aov.bo.og;

kel koletskyv@epa.ohiv.goy; hisanorLkawashima@konicaminoha.comg mkhan®@desuedy;

christopher konek@hadee.goy; kitty kong@chevron.comy kopsroibattelle. org; Lacey, Pam <Placey@aga.org>;
TRAVIS.B.LEWIS@BNAVY.MIL, edward.longi @ navww.mil, divon®@edl org; angela.marconi®@state.de.us;
smarib3@emailcoms amckittr@ida.org; adam.miller@nd oy, rvouminegishi@konicaminolta.com,

rene. Montero®@bp.com; mmurphy262 @comeast.oet; anowlan@edf org; cralg.oneilli@flir com;
ona.papageorgicu@decny.soy; mpatiiBlangan.com; wreinis@langan.com; sdrichardson@®@esi-net.com;
Lrutherford@heathus.com, escheehi@arb.oapovy; sanjay.shah@®@dep.nisoy; bsshman®@earthlink.net;
rsthota@chevron.com, Kevin.soricher@dps.nyv.gov; dapicurza @woodardourmn.com,; petestraussl@comaenst.net;
skatuver@@esi-net.oom; rsurB& @ omail.com; tUmothyataviordistate.co.us; suppal®langan.com;
laura@bairpsaerospace.com; shonpmaosheneg@ 126.com

Cc: 'Patricia Reyes' <prevesilerns. org>

Subject: RE: Methane Team: Punch List

Hi All,

It is important to coordinate changes amongst our members so we don’t have multiple versions being editing
simultaneously. If you insert any edits directly within the document, please post the revised version of the document
with the new date and your initials and/or send directly to me for posting asap. We are only fixing items as noted in the
punch list (see previous emails) or reviewing the document to ensure previous comments/edits have been
incorporated.

SharePoint website folder:
hitos: fitroweb sharepoint.com/Methans/Forms/Alltemns. asoy

Team webpage:

hitos:/fwww itroweb.org/Team/Private MeamibD=77

under:

Evaluation of Innovative Methane Detection Technologies > Document Drafts

The ITRC has offered their generous assistance with edits and will complete by tomorrow (Friday) at COB. At that time, |
will incorporated these changes with David’s latest revision and notify all. Stay tuned for an email from me indicating
the newest version is posted (no later than Monday, Jan 15%).

Thanks to all!
Susan

Susan Schow, MPH
ITRC Methane Team - Program Advisor
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Schow28@comeast.net
207-841-0534

From: Dorman, Lisa [mailto:ldorman®pa.gov]
Sent: Wednesday, January 10, 2018 8:40 AM
Subject: Methane Team: Punch List

Thank you to everyone who participated in yesterday’s team call. As discussed, we are against a deadline and
appreciate everyone’s efforts to get us back on track.

We worked through several items on the punch list and are looking for timely follow up on several items. We are
making every attempt to stay on schedule. The document on the website is our most up to date, this is your time for one
last review. Do not worry about numbering or formatting, that is being handled by ITRC staff. Please focus on content,
missing items or any confusing or conflicting information. All comments, edits, and source citation information
submitted to Susan no later than COB January 22™.

The punch list with notes generated during the call can be found on our page at:
hitos: fitrowseb sharepoint.com/ lavouls/15/susstaceess. asm Pdocid=108 7¢7e 958 70045 8e e BertB i 2 hd2 dofauthkey=
AclieONpl CordiZnein LOYKUEe=53PdMn

Please forgive us on spelling or any errors. We attempted to capture everything during the call. If you have any
questions, please contact either Lisa or Susan.

For the items that were not covered or if you can offer any additional assistance, please contact Lisa, Susan or Tim as
soon as possible. ITRC staff has taken on several items and will have those back to us by COB Friday, including Table 5
which will need input by several members to complete it. We will also be reaching out directly to individuals over the
next few days to finalize sections.

Again, thank you for all the work you have put into this effort. We understand itis a volunteer effort and our regular
work loads are often changing and always increasing. As we approach the external review, please know your time and
input is appreciated.

Do not hesitate to contact us with any questions, concerns or comments.

Thanks,
Tim, Susan, and Lisa

Lisa M. Dorman, P.E. | Environmental Group Manager

Department of Environmental Protection | Regional Permit Coordination Office
Rachel Carson State Office Building

400 Market St | Harrisburg PA 17101

Phone: 717.772.5841

dorman@ipa,ooy

Www . den. na.goy

PRIVILEGED AND CONFIDENTIAL COMMUNICATION

The information transmitted is intended only for the person or entity to whom it is addressed and may contain confidential and/or privileged material Any
use of this information other than by the intended recipient is prohibited. If you receive this message in error, please send a reply e-mail to the sender and
delete the material from any and all computers. Unintended transmissions shall not constitute waiver of the attorney-client or any other privilege.
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This e-mail and any attachments may contain confidential and privileged information. If you are not the intended recipient, please notify the sender immediately by return e-mail,
delete this e~-mail and destroy any copies. Any dissemination or use of this information by a person other than the intended recipient is unauthorized and may be illegal.
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